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AB PURPOSE: TO BE SOLVED: To provide a polishing end point detecting method 
which easily and precisely detects the end point of polishing. 
CONSTITUTION: -difference is generated on a polysilazane film 33 and an 
insulating film 34 which are deposited in order and formed on a metal 
wiring 32, and flattening is necessary. For flattening, a wafer 3 is 
polished from the side of the insulating film 34, by using abrasive agent 
containing solvent having hydroxyl groups. When polishing is progressed, 
the surface of the wafer 13 is flattened, and the surface of the 
polysilazane film 34 is partly exposed at last. Then ammonia gas is 
generated by chemical reaction of the solvent and the polysilazane film 
33. The generated ammonia gas is detected by a detector, and the gas 
generation is set as the reference for the end point of polishing. 
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ABSTRACTED- PUB -NO: JP10242089A 
BASIC- ABSTRACT : 

The method involves making the first film (33) of a processed object (13) contact 
a predetermined solvent. Before establishing the contact, the first film which is 
formed in order with a second film (34) , is exposed. 

By the reaction of the first film with the solvent, ammonia gas is generated. The 
generation of ammonia gas is detected by a detector and understood as the standard 
of polishing end point. 

USE - For semiconductor device manufacture. 
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ADVANTAGE - Avoids too much polishing. Detects gas generation reliably. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 


* NOTICES * 



1 This document has been translated by computer So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated 
3. In the drawings, any words are not translated, 


CLAIMS 


[Claim(s)] 

[Claim 1 ] The polishing terminal -point detection technique which is equipped with the 1st and 2nd layers in order, prepares the 
worked object which uses this 1 st layer as a front face, grinds the 1 st aforementioned layer, using the quality of a gas product 
w hich reacts with the 2nd aforementioned layer and generates gas, and is made into the terminal point of polishing with 
generation of the aforementioned gas. 

[Claim 2 J It is the polishing terminal -point detection technique that are the polishing terminal -point detection technique according 
to claim 1, the aforementioned worked object is the semiconductor device with which the laminating of the above 2nd and the 1 st 
layer was carried out to this order on the semiconductor substrate on which the element was accumulated, the 1 st aforementioned 
layer is an insulator layer, and the aforementioned quality of a gas product has a hydroxyl group including polysilazane in the 2nd 
aforementioned layer. 

[Claim 3 1 Polishing equipment equipped with the isolation container with which the ground field containing the gassing matter is 
ground mside, a polishing means to grind the aforementioned ground field using the abrasive material which carries out the 
induction of the gassing from the aforementioned gassing matter, and a detection means to detect the gas from the aforementioned 
gassing matter. 

[Claim 4 1 It is the polishing equipment with which it is polishing equipment according to claim 3, and the aforementioned 
isolation container has the air supplying opening and exhaust port for carrier gas, and the aforementioned detection means is 
located in a lower-stream-of-a-river side rather than the aforementioned polishing means about the passage of the aforementioned 
carrier gas. 

[Claim 5 1 It is the polishing equipment w hose aforementioned earner gas it is polishing equipment according to claim 4, and is 
inert gas. 

[Claim 6] A semiconductor device equipped with the substrate by which the element is accumulated on the front face, the 
insulating gassing layer currently formed on the aforementioned front face, and the insulator layer on the aforementioned gassing 
layer. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[ The technical field to which invention belongs] this invention relates to the flattening by polishing of the layer of the front face of 
************ especially about the polishing terminal-point detection technique, polishing equipment, and a semiconductor 
device. 
[0002] 

[Description of the Prior Art] In the field of the semiconductor device, detailed-izing and multilayering of a pattern are 
progressing in connection with highly-etficient-izing of a device. In the manipulation technique of the wiring to multilayer, in 
order to form a reliable wiring, you have to carry out the flattening of the front face of a layer insulation layer. As technique for 
obtaining the layer insulation layer by which the flattening was carried out, the combination of various C VD techniques, the SOG 
applying method and C VD technique, and etching technique or the resist etchback method is used, for example. 
[001 )3] In recent years, the method [ grind / chemical machinery ] ( it is described as the CMP method below Chemical 
Mechanical Polishing;) for grinding a layer insulation layer chemically and mechanically, and performing a flattening is proposed. 
The CMP method is the technique of carrying out the flattening of the membranous front face by the chemical lysis which the 
solvent in an abrasive material brings, and mechanical wear of the polishing grain in an abrasive material. This CMP method is 
the technique applied to polishing of substrates, such as a silicon wafer, from the first, and this polishing technique is diverted to 
the flattening of the front face of a layer insulation layer. 

[0<M)4] For example, in the front face of the layer insulation layer formed of CVD etc. on the front face of the wafer which has 
irregularity on a front face, irregularity arises with a metal wiring etc. corresponding to the irregularity on the front face of a 
substrate. It grinds to the front face of the layer insulation layer which has irregularity, and a flattening is performed until a heights 
or a concavity is lost. 
[0()u5] 

[Problem(s) to be Solved by the Invention] In the flattening of the layer insulation layer front face using the CMP method, it is 
ven difficult to determine the end time (for it to be hereafter described as a terminal point) of the polishing whose irregularity was 
lost from the front face. When polishing is ended in front of a terminal point, irregularity remains on a layer front face, and a bad 
influence comes out at the exposure process after a flattening. Moreover, when grinding too much, the metal wiring layer for 
example, under a layer insulation layer is exposed, and there is a possibility of causing the wiring layer and shunt on a layer 
insulation layer. 

[00( )o] In the conventional method of detecting terminal, only the part of the time of the criteria which polishing takes ground. 
The time for grinding the layer insulation layer with which a wafer is equipped in a tentative way beforehand, and obtaining the 
desired amount of polishing is grasped. 

[0007] However, by this detecting method, the trouble where become low and the precision of the flattening of the front face of a 
layer insulation layer becomes low in connection with this has the repeatability with the moderate flattening of the front face of a 
layer insulation layer at the time of a terminal point. Moreover, since experimental polishing is required, there is a trouble where 
this takes time. Furthermore, the time which polishing takes for every pattern of the element accumulated by the wafer differed, 
and there was a trouble where a terminal point had to be grasped for every pattern. 

[0008] this invention aims at offering the polishing equipment and the semiconductor device which are used for the polishing 
terminal-point detection technique and this which detect the terminal point of polishmg with an easily and sufficient precision in 
view of the above trouble 
100(19] 

[Means for Solving the Problem] The polishing terminal -point detection technique according to claim 1 is equipped with the 1 st 
and 2nd layers in order, prepares the worked object which uses this 1 st layer as a front face, it grinds the 1 st aforementioned layer, 
the quality of a gas product which reacts w ith the 2nd aforementioned layer and generates gas being used for it, and makes it the 
terminal point of polishing with generation of the aforementioned gas. 

[0010] The polishing terminal-point detection technique according to claim 2 is the polishing terminal-point detection technique 
according to claim 1 , the aforementioned worked object is the semiconductor device with which the laminating of the above 2nd 
and the 1st layer was carried out to this order on the semiconductor substrate on which the element was accumulated, the 1st 
aforementioned layer is an insulator layer and, in the 2nd aforementioned layer, the aforementioned quality of a gas product has a 
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hydroxy 1 group including polysilazanc. 

1 00 1 1 ) Polishing equipment according to claim 3 is equipped with the isolation container with which the ground field containing 
the gassing matter is ground inside, a polishing means to grind the aforementioned ground field using the abrasive material which 
carries out the induction of the gassing from the aforementioned gassing matter, and a detection means to detect the gas from the 
aforementioned gassing matter. 

[00 12] Polishing equipment according to claim 4 is polishing equipment according to claim 3, the aforementioned isolation 
container has the air supplying opening and exhaust port for carrier gas, and the aforementioned detection means is located in a 
lowcr-stream-of-a-nver side rather than the aforementioned polishing means about the passage of the aforementioned carrier gas. 
[001 3) Polishing equipment according to claim 5 is polishing equipment according to claim 4, and the aforementioned earner gas 
is inert gas. 

[0014] A semiconductor device according to claim 6 is equipped with the substrate by which the element is accumulated on the 
front face, the insulating gassing layer currently formed on the aforementioned front face, and the insulator layer on the 
aforementioned gassing layer 
[0015] 

[1 Embodiments of the Invention] Draw ing 1 is a cross section which illustrates the structure of the polishing equipment 10 of a 
la\er insulation layer of following the gestalt of this operation. The polishing equipment 10 is equipped with the surface plate 1 1 
of the shape of a disk currently supported by rotation-axis 15a possible [ rotation ]. The abrasive cloth 12 is stuck by the binder 
on the surface plate 1 1 . The head 14 which is supported by rotation-axis 15b possible [ rotation J and which holds a wafer 1 3 at 
the time of polishing is installed in the position which meets a surface plate 1 1 . The drive means of the common knowledge which 
is having illustration omitted is connected to the point of axes 1 5a and 1 5b. 

[00 1 6] Drawing 2 is a cross section which illustrates the structure of a water 13. The metal wiring 32 which is a part of 
accumulated element is formed in the front face of the silicon substrate 3 1 which constitutes a wafer 13. In order, the polysilazane 
la\er 33 and the insulator layer 34 which is a silicon oxide etc. are formed of deposition on the silicon substrate 3 1 which has this 
metal wiring 32. The polysilazane layer 33 and the insulator layer 34 turn into the layer insulation layer for an insulation of the 
metal wiring 32. Polysilazane is [0017|. 
[Formula 1] 



[f h H S] It is the matter come out of and expressed. It reacts with the matter which has OH base (hydroxyl group), for example, 
polysilazane is [0019|. 
[Formula 2] 

-f S i H 2 -NHf + 2CH 3 OH 
S L 0 2 -FNH 3 + 2 CH 4 

[oo20] ** - ammonia is generated like 

[002 1 ] With the thickness of the metal wiring 32, irregularity or the level difference has arisen in the polysilazane layer 33 and the 
insulator layer 34 which w r ere formed on the metal wiring 32. In order to perform the exposure process in photoengraving-process 
technique pertinently, irregularity and a level difference must be lost and the front face of a wafer 1 3 must be made flat by 
polishing. 

[< H )22] In case it grinds, an insulator layer 34 side equips w r ith a wafer 1 3 among the front faces of a wafer 1 3 first so that the head 
14 side which is irregular so that it may become opposite of drawing 1 may become an abrasive-cloth 12 side. Next, an insulator 
layer 34 is pushed against the front face of an abrasive cloth 1 2 by depressing a head 14 to the sense of a surface plate 1 1 . 
[< 1023] The nozzle 1 7 which supplies the abrasive material 16 in which the solvent which has a hydroxyl group is contained to the 
upper part of the surface plate 1 1 illustrated in drawing 1 is arranged. The surface plate 1 1 and the head 14 are rotated by axes 
1 5a and 1 5b, respectively, supplying an abrasive material 16 to an abrasive cloth 12 from this nozzle 17. The insulator layer 34 
illustrated in drawling 2 is ground by the friction with the abrasive cloth 12 containing the abrasive material 16. 
[< M 124] Advance of polishing of an insulator layer 34 exposes the polysilazane layer 33 so that it may be illustrated in drawing 3 . 
Draw r ing 3 is a cross section which illustrates the status that a part of front face of the polysilazane layer 33 is exposed. As shown 
in this drawing, when the polysilazane layer 33 begins to be exposed, the flattening of the front face of the wafer 13 which 
consists of a polysilazane layer 33 and an insulator layer 34 has already been carried out. The abrasive material 16 in the abrasive 
cloth 1 2 illustrated in the status that the polysilazane layer 33 is exposed partially in polysilazane and the drawing 1 reacts, and 
ammonia gas 18 occurs. 

[0025] Ammonia gas 18 is confined in the interior of the polishing equipment 10 by the septum 19 of the chamber which 
constitutes the polishing equipment 10 In order to give a directivity to flowing of ammonia gas 1 8 and to raise the photographic 
sensitivity of a detection, the air supplying opening 20 and the exhaust port 2 1 are formed in the septum 1 9. In the middle of the 
exhaust port 2 1 which is a lower-stream-of-a-river side, the detector 22 is attached about the wafer 1 3. 
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[0026] By the carrier gas slushed from an air supplying opening 20, the ammonia gas 18 which occurred from the wafer 13 
reaches to a detector 22 quickly, without piling up in a septum 19. By this, it is enabled to grasp occurrence of ammonia gas 18 
with a detector 22 quickly, and is enabled to judge the terminal point of the below-mentioned polishing at the suitable time. 
[0027] In adopting inert gas as currier gas, a possibility that ammonia gas 18 may disappear by the reaction with carrier gas 
disappears. Furthermore, it is avoided by carrier gas that the open air trespasses upon the interior of a septum 1 9. Although 
ammonia gas 18 occurred, a possibility which a detector 22 cannot detect that it may be afraid and the ammonia gas in the open 
air may be detected by the detector 22 disappears, and a detection of ammonia gas 18 is ensured [ often / precision / and ] by 
these. 

[0028] A detector 22 is a concentration meter who discriminates ammonia gas and measures the concentration. A detector 22 
inputs the detecting signal 23 about ammonia gas 18 into a control section 24. A control section 24 judges the terminal point of 
polishing based on the input of a detecting signal 23. For example, nothing and a terminal point are detected for this decision by 
making the time of becoming more than the set point with the concentration of ammonia gas 1 8 into the terminal point of 
polishing. By considering as the criteria of decision of the ammonia concentration more than the set point, it is possible to avoid 
what will be incorrect -judged if it is the terminal point of polishing, although the polysilazane layer 33 illustrated in drawing 2 is 
not exposed. 

[< MJ29] A control section 24 pulls up rotation-axis 15b and the head 14 using the drive means which is not illustrated according to 
decision of the terminal point of polishing, and pulls apart a wafer 13 from an abrasive cloth 12. Polishing of the insulator layer 
34 with which a wafer 1 3 is equipped by this and which is illustrated in drawing 3 , and the polysilazane layer 33 is completed, 
and a wafer 13 has a front face worn by the Hat layer insulation layer constituted with the polysilazane layer 33 which has the 
insulator layer 34 and insulation. 

[(M)3(>1 In the technique of detecting the terminal point of polishing of this invention, the insulation which polysilazane has, 
respectively, and the gassing nature which reacts with the solvent containing a hydroxyl group and generates ammonia gas are 
used effectively, and detection of the terminal point of polishing and an acquisition of a layer insulation layer are performed. For 
example, even if there was gassing nature with a solvent, when the material without insulation is used instead of the polysilazane 
la\er 34, even if the terminal point of polishing is detectable, it cannot obtain the layer insulation layer with which the metal 
wiring 32 is insulated. Therefore, it is understood about the semiconductor device with the layer insulation layer required for 
polysilazane by which the flattening w as carried out that it is a very useful material. 

[< )( >3 1 ] In addition, it is possible to use it, if matter other than polysilazane also reacts with the matter mixable as a solvent of an 
abrasive material, gas is generated and it has insulation, although the polysilazane layer 34 is used in an above-mentioned 
explanation. 

[i m )32] In the detection technique of the terminal point polishing of this invention, it is possible for the existence of occurrence of 
gas to have been the criteria of decision of detection, and to grasp the terminal point of polishing with an easily and sufficient 
precision. Moreover, it is possible to arrange the degree of the flattening of a layer insulation layer among two or more wafers 
from the ability to perform a flattening with a sufficient precision to each wafer. Since occurrence of gas and the terminal point of 
polishing are connected when the modalities of wafer differ mutually, it is not necessary to grasp the terminal point of polishing 
beforehand for every modality. 

[( M)33] By using the above-mentioned polishing equipment 10, it is enabled to perform suitably the detection technique of the 
terminal point polishing of this invention in the status that there are no receipts and payments of gas. Moreover, it becomes 
unnecessary to cam out experimental polishing like before, and the flattening of a layer insulation layer can be performed 
quickly. 
[ih)34] 

[Kffect of the Invention] When according to the configuration according to claim 1 polishing of the 1st layer is performed and the 
2nd layer is exposed, gas is generated by the reaction of the 2nd layer and the quality of a gas product, and generation of this gas 
has been the criteria of the terminal point of polishing by it. The existence of generation of gas is 2 pole- information and polishing 
of the 1 st layer is uniformly performed among two or more worked objects Two or more worked objects are homogeneously 
ground by this. 

[( M >35] The layer insulation layer of a semiconductor device is realized by the insulation of polysilazane with the 1 st and 2nd 
layers at the same time an effect according to claim 1 is acquired with the 2nd layer containing polysilazane, in case the flattening 
ot the 1 st layer which the level difference has produced by the accumulated element is earned out according to the configuration 
according to claim 2. 

[0036] According to the configuration according to claim 3, the gas from the gassing matter is detected with time in the status that 
gas does not keep company with the exterior of an isolation container, at the time of an operation of a polishing means. In case the 
polishing terminal-point detection technique according to claim 1 is performed within polishing equipment according to claim 3, 
it is enabled to detect the terminal point of polishing, without performing an incorrect judging by the gas from the exterior. 
[0037] According to the configuration according to claim 4, it is enabled to get to know change of the gas in an isolation container 
quickly by flowing of carrier gas. The terminal point of polishing is grasped, without occurrence of the gas from the gassing 
matter being quickly detected by this, and being late for the time of the terminal point of polishing with this, and it is enabled to 
end polishing, Therefore, too much polishing is avoided, 

[0038] According to the configuration according to claim 5, the gas which occurred from the gassing matter does not react with 
carrier gas. The gas which occurred becomes possible [ detecting the terminal point of polishing certainly ], when it is certainly 
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detected by the detection means and it performs the polishing terminal-point detection technique according to claim 1 by it. 
[0039] By the configuration according to claim 6, it is enabled to actually perform the polishing terminal-point detection 
technique according to claim 1 
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Field 


' t' 1 v\ : invention 1 vlnnys] this invention relates to the flattening by polishing of the layer of the front face of 
sjveial. unit the p slnng terminal-point detection technique, polishing equipment, and a semiconductor 
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device. 
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Effect 


[Effect of the Invention] When according to the configuration according to claim 1 polishing of the 1 st layer is performed and the 
2nd layer is exposed, gas is generated by the reaction of the 2nd layer and the quality of a gas product, and generation of this gas 
has been the criteria of the terminal point of polishing by it. The existence of generation of gas is 2 pole-information and polishing 
of the 1 st layer is uniformly performed among two or more worked objects. Two or more worked objects are homogeneously 
ground by this. 

[0035] The layer insulation layer of a semiconductor device is realized by the insulation of polysilazane with the 1 st and 2nd 
layers at the same time an effect according to claim 1 is acquired with the 2nd layer containing polysilazane, in case the flattening 
of the 1st layer which the level difference has produced by the accumulated element is carried out according to the configuration 
according to claim 2. 

[0036] According to the configuration according to claim 3, the gas from the gassing matter is detected with time in the status that 
gas does not keep company with the exterior of an isolation container, at the time of an operation of a polishing means. In case the 
polishing terminal-point detection technique according to claim 1 is performed within polishing equipment according to claim 3, 
it is enabled to detect the terminal point of polishing, without performing an incorrect judging by the gas from the exterior. 
[0037] According to the configuration according to claim 4, it is enabled to get to know change of the gas in an isolation container 
quickly by flowing of carrier gas The terminal point of polishing is grasped, without occurrence of the gas from the gassing 
matter being quickly detected by this, and being late for the time of the terminal point of polishing with this, and it is enabled to 
end polishing Therefore, too much polishing is avoided. 

[0038] According to the configuration according to claim 5, the gas which occurred from the gassing matter does not react with 
carrier gas. The gas which occurred becomes possible [ detecting the terminal point of polishing certainly ], when it is certainly 
detected by the detection means and it performs the polishing terminal -point detection technique according to claim 1 by it. 
[0039] By the configuration according to claim 6, it is enabled to actually perform the polishing terminal -point detection 
technique according to claim 1 . 
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TECHNICAL PROBLEM 


fProblem(s) to be Solved by the Invention] In the flattening of the layer insulation layer front face using the CMP method, it is 
very difficult to determine the end time (for it to be hereafter described as a terminal point ) of the polishing whose irregularity' was 
lost from the front face. When polishing is ended in front of a tenmnal point, irregularity remains on a layer front face, and a bad 
influence comes out at the exposure process after a flattening. Moreover, when grinding too much, the metal wiring layer for 
example, under a layer insulation layer is exposed, and there is a possibility of causing the wiring layer and shunt on a layer 
insulation layer. 

[0006] In the conventional method of detecting terminal, only the part of the time of the criteria which polishing takes ground. 
The time for grinding the layer insulation layer with which a wafer is equipped in a tentative way beforehand, and obtaining the 
desired amount of polishing is grasped. 

[0007] However, by this detecting method, the trouble where become low and the precision of the flattening of the front face of a 
layer insulation layer becomes low in connection with this has the repeatability with the moderate flattening of the front face of a 
layer insulation layer at the time of a tenmnal point. Moreover, since experimental polishing is required, there is a trouble where 
this takes time. Furthermore, the time which polishing takes for every pattern of the element accumulated by the wafer differed, 
and there was a trouble where a terminal point had to be grasped for every pattern. 

[0008] this invention aims at offering the polishing equipment and the semiconductor device which are used for the polishing 
terminal-point detection technique and this which detect the terminal point of polishing with an easily and sufficient precision in 
view of the above trouble. 


[Translation done.] 


1 of 1 


9/24/01 11:30 AM 


http://wvvw4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 


* NOTICKS * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been trans hi led by computer. So the translation may not reflect the original precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words arc not translated. 


MHANS 

| Means for Solving the Problem | The polishing terminal-point detection technique according to claim 1 is equipped with the 1st 
and 2nd layers in order, prepares the worked object which uses this 1st layer as a front face, it grinds the 1st aforementioned layer, 
the quality of a gas product which reacts with the 2nd aforementioned layer and generates gas being used for it, and makes it the 
terminal point of polishing with generation of the aforementioned gas 

1 00 10] The polishing terminal-pomi detection technique according to claim 2 is the polishing terminal -point detection technique 
according to claim 1 . the aforementioned w orked object is the semiconductor device with which the laminating of the above 2nd 
and the 1 st layer was earned out to this order on the semiconductor substrate on which the element was accumulated, the 1st 
aforementioned layer is an insulator laver and. in the 2nd aforementioned layer, the aforementioned quality of a gas product has a 
hydroxy 1 group including polysilazane 

[001 1 J Polishing equipment according to claim 3 is equipped with the isolation container with which the ground field containing 
the gassing matter is ground inside, a polishing means to grind the aforementioned ground field using the abrasive material which 
carries out the induction of the gassing from the aforementioned gassing matter, and a detection means to detect the gas from the 
aforementioned gassing matter. 

[00 12] Polishing equipment according to claim 4 is polishing equipment according to claim 3, the aforementioned isolation 
container has the air supplying opening and exhaust port for earner gas, and the aforementioned detection means is located in a 
lower-stream-of-a-river side rather than the aforementioned polishing means about the passage of the aforementioned carrier gas. 
[001 3] Polishing equipment according lo claim 5 is polishing equipment according to claim 4, and the aforementioned earner gas 
is inert gas 

[0014] A semiconductor device according to claim 6 is equipped with the substrate by which the element is accumulated on the 
front face, the insulating gassing layer currently formed on the aforementioned front face, and the insulator layer on the 
aforementioned gassing layer. 
[0015] 

[Kmbodiments of the Invention | Drawing 1 is a cross section which illustrates the structure of the polishing equipment 10 of a 
layer insulation layer of follow ing the gestalt of this operation. The polishing equipment 10 is equipped with the surface plate 1 1 
of the shape of a disk currently supported bv rotation-axis 15a possible [ rotation ]. The abrasive cloth 12 is stuck by the binder 
on the surface plate 1 1 . The head 14 which is supported by rotation-axis 1 5b possible [ rotation ] and which holds a wafer 1 3 at 
the time of polishing is installed in t lie position which meets a surface plate 1 1 . The drive means of the common knowledge which 
is having illustration omitted is connected to the point of axes 15a and 15b 

[00 1 6] Drawing 2 is a cross section w hich illustrates the structure of a w r afer 13. The metal wiring 32 which is a part of 
accumulated element is formed in the front face of the silicon substrate 3 1 which constitutes a wafer 13. In order, the polysilazane 
layer 33 and the insulator layer 34 which is a silicon oxide etc are formed of deposition on the silicon substrate 3 1 which has this 
metal wiring 32. The polysilazane laver 33 and the insulator layer 34 turn into the layer insulation layer for an insulation of the 
metal waring 32. Polysilazane is [001 7 1 
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[0018] It is the matter come out of and expressed. It reacts with the matter which has OH base (hydroxyl group), for example, 
polysilazane is [00 19 1 . 
[Formula 2] 

-f S i H 2 -NH+ + 2 C H3O H 
-* S L 0 2 + NH 3 + 2 C H 4 

1 0020] ** -- ammonia is generated like 

1 002 1 ] With the thickness of the metal w iring 32, irregularity or the level difference has arisen in the polysilazane layer 33 and the 
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insulator layer 34 which were funned on the metal wiring 32. In order to perform the exposure process in photoengraving-process 
technique pertinently, irregularis and a level difference must be lost and the front face of a wafer 1 3 must be made flat by 
polishing 

1 0022] In case it grinds, an insulator laver 34 side equips with a wafer 1 3 among the front faces of a wafer 1 3 first so that the head 
14 side which is irregular so thai it may become opposite of drawing 1 may become an abrasive-cloth 1 2 side. Next, an insulator 
layer 34 is pushed against the front face of an abrasive cloth 1 2 by depressing a head 1 4 to the sense of a surface plate 1 1 . 
[0023] The nozzle 1 7 which supplies the abrasive material 16 in which the solvent which has a hydroxyl group is contained to the 
upper part of the surface plate 1 1 illustrated in drawing 1 is arranged. The surface plate 1 1 and the head 14 are rotated by axes 
1 5a and 1 5b, respectively, supplying an abrasive material 16 to an abrasive cloth 12 from this nozzle 17. The insulator layer 34 
illustrated in drawing 2 is ground by the friction with the abrasive cloth 12 containing the abrasive material 16. 
[0024] Advance of polishing of an insulator layer 34 exposes the polysilazane layer 33 so that it may be illustrated in drawing 3 . 
Drawing 3 is a cross section which illustrates the status that a part of front face of the polysilazane layer 33 is exposed. As shown 
in this drawing, when the polysilazane layer 33 begins to be exposed, the flattening of the front face of the wafer 13 which 
consists of a polysilazane layer 33 and an insulator layer 34 has already been carried out. The abrasive material 16 in the abrasive 
cloth 1 2 illustrated m the status that the polysilazane layer 33 is exposed partially in polysilazane and the drawing 1 reacts, and 
ammonia gas 18 occurs. 

[0025] Ammonia gas 1 8 is confined in the interior of the polishing equipment 10 by the septum 1 9 of the chamber which 
constitutes the polishing equipment 10. In order to give a directivity to flowing of ammonia gas 18 and to raise the photographic 
sensitivity of a detection, the air supplying opening 20 and the exhaust port 21 are formed in the septum 19. In the middle of the 
exhaust port 21 which is a lower-stream-of-a-river side, the detector 22 is attached about the wafer 13. 
[0026] By the carrier gas slushed from an air supplying opening 20, the ammonia gas 18 which occurred from the wafer 13 
reaches to a detector 22 quickly, without piling up in a septum 19. By this, it is enabled to grasp occurrence of ammonia gas 18 
with a detector 22 quickly, and is enabled to judge the terminal point of the below-mentioned polishing at the suitable time. 
[0027] In adopting inert gas as earner gas, a possibility that ammonia gas 18 may disappear by the reaction with carrier gas 
disappears. Furthermore, it is avoided by carrier gas that the open air trespasses upon the interior of a septum 19. Although 
ammonia gas 18 occurred, a possibility which a detector 22 cannot detect that it may be afraid and the ammonia gas in the open 
air may be detected by the detector 22 disappears, and a detection of ammonia gas 18 is ensured [ often / precision / and ] by 
these 

1 0028] A detector 22 is a concentration meter who discriminates ammonia gas and measures the concentration. A detector 22 
inputs the detecting signal 23 about ammonia gas 1 8 into a control section 24. A control section 24 judges the terminal point of 
polishing based on the input of a detecting signal 23. For example, nothing and a terminal point are detected for this decision by 
making the time of becoming more than the set point with the concentration of ammonia gas 18 into the terminal point of 
polishing. By considering as the criteria of decision of the ammonia concentration more than the set point, it is possible to avoid 
what will be incorrect-judged if it is the terminal point of polishing, although the polysilazane layer 33 illustrated in drawing 2 is 
not exposed. 

[0029] A control section 24 pulls up rotation-axis 15b and the head 14 using the drive means which is not illustrated according to 
decision of the terminal point of polishing, and pulls apart a wafer 13 from an abrasive cloth 12. Polishing of the insulator layer 
34 with which a wafer 1 3 is equipped by this and which is illustrated in drawing 3 , and the polysilazane layer 33 is completed, 
and a wafer 1 3 has a front face worn by the flat layer insulation layer constituted with the polysilazane layer 33 which has the 
insulator layer 34 and insulation. 

[0030] In the technique of detecting the terminal point of polishing of this invention, the insulation which polysilazane has, 
respectively, and the gassing nature which reacts with the solvent containing a hydroxyl group and generates ammonia gas are 
used effectively, and detection of the tenmnal point of polishing and an acquisition of a layer insulation layer are performed. For 
example, even if there was gassing nature with a solvent, when the material without insulation is used instead of the polysilazane 
laver 34, even if the terminal point of polishing is detectable, it cannot obtain the layer insulation layer with which the metal 
wiring 32 is insulated. Therefore, it is understood about the semiconductor device with the layer insulation layer required for 
polysilazane by which the flattening was earned out that it is a very useful material. 

[003 1 ] In addition, it is possible to use it, if matter other than polysilazane also reacts with the matter mixable as a solvent of an 
abrasive material, gas is generated and it has insulation, although the polysilazane layer 34 is used in an above-mentioned 
explanation. 

[0032] In the detection technique of the terminal point polishing of this invention, it is possible for the existence of occurrence of 
gas to have been the criteria of decision of detection, and to grasp the terminal point of polishing with an easily and sufficient 
precision. Moreover, it is possible to an ange the degree of the flattening of a layer insulation layer among two or more wafers 
from the ability to perform a flattening with a sufficient precision to each wafer. Since occurrence of gas and the terminal point of 
polishing are connected when the modalities of wafer differ mutually, it is not necessary to grasp the terminal point of polishing 
beforehand for even modality. 

[0033] By using the above-mentioned polishing equipment 10, it is enabled to perform suitably the detection technique of the 
terminal point polishing of this invention in the status that there are no receipts and payments of gas. Moreover, it becomes 
unnecessary to cam out experimental polishing like before, and the flattening of a layer insulation layer can be performed 
quickly. 
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DESCRIPTION OK DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the cross section which illustrates the structure of the polishing equipment of a layer insulation layer of following 
this invention. 

| Drawing 2 | It is the cross section w hich illustrates the structure of the wafer of this invention. 

[Drawing 3| It is the cross section which illustrates the structure after polishing of illustrating [ in drawing 2 ] structure. 
[ Description of Notations] 

10 Polishing equipment, 1 1 control section. 3 1 silicon substrate, 32 metal wiring, 33 polysilazane layer, 34 insulator layer. A 
surface plate, 1 2 An abrasive cloth. 1 3 A wafer, 1 4 A head, 15a, 1 5b A rotation axis, 1 6 An abrasive material, 1 7 A nozzle, 1 8 
Ammonia gas, 19 A septum, 20 An air supplying opening, 21 An exhaust port, 22 A detector, 23 A detecting signal, 24 
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